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(54) UQUID CRYSTAL DISPLAY DEVICE AND METHOD FOR CONTROLLING DISPLAY OF 
□QUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a display device 
capable of displaying a picture of high quality removing 
the existence of uneven luminance or mixed colors due 
to display colors other than required display colors over 
the whole display area and improving the application 
efficiency of back light without deteriorating display 
quality and having characteristics of low power 
consumption, bright display and excellent display quality. 
SOLUTION: A liquid crystal(LC) display device is 
provided with an LC panel 21 having plural LC pixels and 
plural switching elements corresponding to respective 
LC pixels, a back light 22 arranged on the rear of the 
panel 21 and capable of guiding red, green and blue light 
components to the surface of the panel 21, a picture 
memory 30 for storing pixel data(PD) to be displayed on 
respective pixels, a reverse data generation circuit 36 
for generating reverse pixel data #PD against respective 
pixel data PD, and a control signal generation circuit 31 
and a data driver 32 for executing 1st scanning for 
writing the data PD in individual pixels on the panel 21 and 2nd scanning for writing the data 
#PD in order during respective periods for time-dividedly emitting red, green and blue light 
components. 
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[ft** 1 ] ^:ix-t # no«*l*^ieSfi--5*rpI^iB« 

*5ria?ss^^/K^fi^ const uiatjj; l/c^ >r * ^v^sb 
*&&mm<DB. m, nco^-^^mtLx^m^mm 

m*<D*>-/*7mmzmM {.x^-m^mm^mm^m 10 

E'<y*9-f htf)*, ft. #-fe*SrB*»S'JM3t-r-5«f B 
ft (D m 2 WjfeSE <h £ r. (OUR-Ctt* 5 w t %W$k bTZffi. 

[if** 2] «rie*i<o**o»T^-f 5: >yt&& 

C t Sr»ft^:t5»*9 1 Etf w«A**Mg|l0>* 
[91**3] «TE!Bl^3fe3lEtll(riaJB2W**i:«cJ: 

»**lic:K«t<o«fta^SS««)*^»J»*:fc 
[If** 4] miaJB2 0jfe3E^*5^T«rEiK4/^/u 

ISKWiw— ifc***cifcfc4»»t^6BI**l «cE<ft<D 30 

[!fl**.5]_. -«irRJB2-o*aE^jo.^T«rE«*^^/^ 

trWWfc-rsiMr* 1 lcEttoftlK$SI«)«^KIIf 
[If** 6] ttB^y^^'f hw«3te«*a s 4>fc< i 

i*^fci"5BI**iJwE«eo«A«^«1t<o*^fW 
[ff**7] flfE'***^ h^$MHSftfc#«3te« 

»t5 C t SrWffti: ** 6 tc:E«i<a«S;g^KH 

[IS** 8] md>'<v*7'< hO#*ISftfc##3te« 



T-fcSBBtcis^r^lR^fflt-** J: pM, WE'** 
I" 6 r. t Sr«M*£ f Sff** 6 icE*^« H H sS^«o 

[ft** 9 ] -tn^4xofl*(HASii:S5-r**f6i(-E« 

JS^-TS*. m. *fe*S:1ltrE«*^-*/^*< «361H 
-r^^s/^y-f h 

ix-e^WW^tw, MrEtti^/^fi-er^iiiSil^L 

2 to** <t £ c <omx*mmm®irzm&mmmm^ 
[ff** 1 0 ] sffE«ssg»$y»^sti, 

^^-T^ # Bffto WE^fi^^/i'CO^iiiS^jCi"^ II 
^^-^ ^EtS-r^Etg^S £ , 

t% e ig ^ » k e -it $ ti x ^ 3 # m m *f - $ <d m ? f - * * 
xm 1 sb 2 05 & r. <nmx«ftte o m^mm 

..fflEEW^SREIU $ iar ^ « iif*^- * £ Wr I5» 1 co 

B L-ClMrE«*Kft¥aiwtt*i-«iM«i*»i tf C 
t *:*MK i 9 (-E«o«*K^K« 0 

lit** 1 1 ] wE?sssg»^Sf*. rntzm 1 

fWftl-r^ < * LT *> 5 - i $r#» 4: T Z If ** 9 tcfEgc 

[§f**l 2] WEJR2 0jfefttc*5^Tl»E«*^ 

Stt*fp3^ s s WE— tt<75{H3ttRO^^i"n/)^— *^-(B5ttt 
<h^®^{c-@:i-5<J: WE3tt^«3fetEd««* 
ft 5 r fc SrW» fc -T 5 If ** 9 (cEtt^ttAS^K 

[If** l 3 ] ffTE«ABM^Aft. 2 <7)*aE 

Cib-^r WE«A/<*/^#Bi3|i^«*dsaiAi $ nfc# 
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ft<D ffift £ SWAM--* < ft L t *> -5 r fc »* 

1 4 ] *IHE'< y ? 7 4 h <o&Wffl&ii l '>tiL < 
ki>—o£k±lzfrm£1nX}SQ* iftlE3MB^MfE'<s/* 

M»1-*'< s> * 7 -f h ^3t»t^ix.fc r £ 

6] 4 h<&5MM*ixfc«-«3te 

^7^ hco»#ISn^#**««^#jC1--5*«*:*J 
[0 0 0 1 ] 20 

[0 0 0 2 ] 

[0 0 0 3] tc^-c, K4*^K«tt*Mr*iR*t 

StoH»H<**L* 0 50 



[0 0 0 4] »ffi<0#7--«A**SS«*±, 
$n^?Sfi*K<Offi^b«STN (Super Twisted Nematic) 
^ >f 7*i:TFT-TN(Thin Film Transistor-Twisted Nemati 

£*^ii^5IH«a s *>6. — *\ TFT-TN^-T 7"fi, STN 

* -f 7^ tfc L T m 7jk D °p Jf |* ffi p a P R £> 6 # , « A /i' 

^7^f h^^Iic/^5o ZCDfztb, TFT-TN^-f ^"m^ 
^«S#a!tCttffli--5^rt:BaiB!ftSfc'5 c TFT-TN^ >f 

So 

[0 0 0 5] Mtc, es*03SiBffl***^K«fi. Sfe 
%<0'<y {7 7-f harffiiBU £^i/7-7^/^X' 

fcl*7/M7 7— ***«:fTfc 5 <fc ^-M§^^7-7 
^/i^^S^— Ji3:W*C^ofc 0 LA^L^^ J: 0 t£%7 — 7 

^/i-pmx-f*, m&i'£3&(D*7—7 4/i'*<nifam%: 

[0 0 0 6 ] 

f9, */tTFT-TNT-(*JHiBiaa5^y^7-f h 
[0 0 0 7] *8Wtt^(D J: 5 WflH^tft Snfe 

[0 0 0 8] Sfc#3SWtt, B#^f'J^7-^ B B a^>X^ 
[0 0 0 9] 

* 7 4 b £4:»**it\ m^T,^ y^-lsjft/<y? 7 
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[0012] 3ek, ^w^afts^asitava^MWi 
— *<DWi&&/m&i&£ twin i,x&yt* xm<o^^y 20 

[0 0.1 3] ^fcMfw, Sa^ , ^/u^(?)iiS7 f -^Wt 
<DMmiz.&\,*X(Ofrs<v* : 7>( hS:*3fe*-fr-5o -fur 

[0014] 

[0015] mi 

lt'fc5 LEDTlx^^fl|*«4:^i-«*iaT-*>* 0 
[0 0 16] ilCioPt, #HB«ff*21. 22«0 2lc:»r 

ilt^LTi^o &*>\ h22f±Hl2K:;^£ 
ftX^ZX 0 tC, LEDTW 7&^fi + »Sfi6 
T-ISricSfr-O^o 40 
[0 0 17] «*^<*/U2H*ia2&t/H3tC^StU-CV^ 

feTttlfclBlw, «3t7-f/u^i f #7*S4£2, 

S3, ^7^IK4, «#:7>f/ui»5, W*tE+*tt* 

3 Rxf -fc /wflH£40m \z. te'&mirz 7- # K y A 
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TFT (Thin Film Transistor) Id J: 9 *^/^7ifiHW3 

f@*<7)TFT (It*—* K7-f'<32fdJ: * 
#irv K7^33idJ: 19 jfettjUfc-t^ttaRW^^v 

[0 0 18] ^/7^Sffi4±^e^ir/Hiffi40^±fiS«ci 

X&&miMmj£2tiZ* fc*5, #fiB«=»U»t«*«13 

[0 0 19] /<^^7>fh22i^ ffciS'**/^ 1 id 

i^feSSttjLfcttffiT? LEDT W 7*s«;ie>*lT^So - 
to LEDT u-f 7*i0 4 {d^(D^H3^^:^tiTi/^ J: 5 
td, W3fetE + *J£lft*R6 £*t|6li-£EldH«fi, gp^* 
(R).»(G).#(B) <o£-fe£r^ft-f& LED^JHI^:^E.oS 
mLTlB^J^n-C^5o #*S+3fctt««6t*^<0 LED 
7K7W# LED^P>*3fe*ixS*S:i*OKffi±ft:«C 

[0020] (Hi id^si^r, y 30tdii«A'<* 

/U2 1 id J; 9 $ # r — ^ DDj&s^SPp fz t Z. 

y 30*id^*^-r-^DDSr — 0.®^^ y (dfS'lg L7t 
firM»ft**4EIK3l^J8±r'5lRj)tllfi«5YN L 

*±rtHfc36.fcfc#*.e>iT,3o 
[-0 0 .2 1.1 i»-r—^*«-lHlj»36f*lB« ^<r& V.3QMh ffl - 

^ , ^-coai^Jff^-l-ii^lSi^^-^fPD i:U-Ciru^^37 
C^^Lbti6 0 ^ot, -tr i^^^37«cttlB«^ ^ey30^ 

& as * $ w*x - ^ pd <t is? t^- ^ ^iHiK36*^ aa 
ii z tifc&mmir- <? #pd tdSA**jx, 

EK3lA»&*^&4xS*y»«»CS«dtSoT^rix^*'r 
K7>r^.<32^ffl*i-'6 a 
[0 0 2 2 ] r 5 — ^ K7^/^32fit <, ^ir/um^40O{a^- 

PD*3tfiiS?Bi*'r-^#PD ld«.oTWJ«P1-4. 

[0 0 2 3 ] MW«*J8±llIK3l*^ttra*!«"» 
SYN dSffl**tt, ^^rt^K^^^, S^lilM^tE] 
8634ft^< 7^7>f h S«fflI(HlB&t/ig»«:«35{d^.X- 6 

[0 0 2 4] ^^-^^ K9^T ^<33f4»J«Pffi*»*iaB3l 
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[0025] y< y t y 4 v%m^^mm\wm^. 

l,xmmm i BE.%:s<v? 74 Y22\zH-jLX'<vt y^ Y2Z 
(D LEDT U4 7 £3gft$i£5 0 
[0 0 2 6 ] z<d X 5 **JSW^«**^»«tc:J:-5* 

W-TZfiifrcD. s<v?y-< Y22<D&&(D Uti<DWJt? 

[0 0 2 7 ] 0 5(a) fc^Sft-C^-SJ: 5 '<;y^7 
LED«r/E:J:;ttf5.6ins SK* f ft, if Offi-CHI 

— A^fflBBttl6.6mstCl*0 > 1 7 A^fflFflSrjE 
\Z. 5.6ms"ro60 3 f 7'7 U — AiC^S'J U 
AtCfcJl^T'*^ 7-f h22<7)^, It, if(7}£-fe<7} LED 

tiittfa5(a) i:^$nt^5WTiiSlf 

-Alr&^T^LED*:, iEt@^)f77 u-A^jy 

[0 0 2 8] fcjs, ±iig^ct 3 [z^yy 5.6 
ras£: It, i =7 v — A 1 6 . 6ms-(b L/c^fCfl l g^WKc 

5 l^ffll-307 'A<o*^4:fT4:5 X 5 icitt 

10 0-2 9"] — ^v-H"5(b)-.-(^*-*V^S <fe 5lw ^ 

— * Ky-f ^^O^^r-v^ K9>f ^<33{-J: '0 , 

^) ^-^H^^f 5 v^'ir— grT5 J: 

[ 0 0 3 0] 3Etw, -«B^»ii^.*3lE^*J^Ttt, *J 
WI-§-«*[«ISS3l«»M«^CSIw J: 9 ir ^ ^37{rHj^ 

S^— *PDlc2ftS Lfc«EW«*as^-* K 9 '<32a> 
^^B^ a -^/u2i^^iH*{^^$n6 r. £ tc J: 9 

mn£tixmmm*mm£iri, mmT-fvmttfo^tc 
[oo3i] ^it, z^a<o#5i**ac^*5^-ett. 



[0 0 3 2] !£$lW«SS^BT-tt, -jajBgR-r-^ 
PD co #iA^. §rfr*o ^ idlS * fico m& Srfr # 5 S'JW li 

<fc 9 , *s^^/^2i^ii®to^iii3S^^*^:B#pfl % 

[0 0 3 3 ] ^/c, -g|(7)SM*I^-II^ 

t% mgh'<*^2\(D&mm^m%*ti%m^cD 

[0 0 3 4] r 3fi««tt«*li«ttJESaFtt«rW 

mr%i^77\/-M${ztert%-m.&<Di£mz£'DX 

[0035] znxofrmmfrb. **wftti*a^ 
x<D$mm^&&fti-<D9r^-^jjfa (7t^#) x< 

^I*7>f/u^l, Sco^-Tix^^— *^«3fe«li:jft s — Ik 
i"6 J; 9 ^^ B l^/>2l^:»^c-re7i)\ *fctt*Bfilf^ 

40 t>ti££ ? {CUTl/^o 

[0 0 3 6 ] ^{C, *SSWO*RAa^K«2tt/-t^«^ 

[0 0 3 7 ] HJ2^^gj3^^$nTi/^^ H B B/^ 
*/i-2l%:£kT(n£ 5(-Lr{^MUrc 0 fi^(^t 0 ^ir/um 
^40 Sr tf y ^0 . 24mm X 0 . 24mm T'L©^^ 1 024 X 768 <D t 

7t 0 rwj;5 4 TFT*«i#ii«S3Sr*i"S^7^* 

2OO o C^10#r 9 m^'T5w^^J:<9. ^ 200 A 
so cotK y * KKSrElfiiail. 12 <b UTricBlLfc, 
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[0 0 3 8] ^Lt, MLfc/^/^^ D^^n/u^: 
ggO ~ ft cOiiTfe 7 << /U* (0 fill : NPF-EG 1 225DU) 

i, sx. m^m\3(Dw^mm^B^^-yy^m^fc 

fCo fit, r^^^'^/^l^y ^ h22, IP*b 10 

[0 0 3 9 ] ±atcoj; 5^Lr(^Lfcfg B H B /^/L-21^ 
LEDT U'-f 7RXf!»%ifo+%:tt;mm6 xmf&tSfi£'<v 
? 7 4 h22±t-«tfiLfe«^(Cio^-C, I7(^^^r/ 

[0 0 4 0] (217(a) C^^tltl^J: 3 ^16.6msCO 1 

U-Ag^Kl^^T, 1217(b) ^ZflX^ZX? tC, 

4 ^mtLX*-&fTte o fc 0 20 
[0 0 4 1 ] £i\ — g@<fc»&**Xtt. 

HI? U:*t L T th,*? ^60®^^ * PDfc*MS L /cm/Eco 

»9>r ^^fartxm^ffii£mmi*'o-rtitc? j $ >?x 

[0 0 4 2] nixies 0 7(c) {^^tLT^S J; ? 30 

[0 0 4 3] #f/7k-^(^ 
^^illoo, «*/<*/^21^>#lil*tw»LT-ttL-t # 

^^Xm£k'<*^2\cnm&7 4 l*"^<Dtri&fr;felt<Di&T 
[0 0 4 4] 9 . 17(c) £ 5 

.r«)#iB*fio#*flrttiii^^»fTi4, si7^fy so 



[0 04 5] JEtd. W3*OH 6 tutrix 3 J: 5 tc, 

r«io5#a**3lE«cfc^^r«ft^^^2i^#B*tc« 

J: P^ B B B /^/^2lc0t^^^ii'fbL^ o *flc«)|ctt, 

[0 0 4 6] J^±^J: 9^^^^ a B s^^/i-21(C^UT 
dl l \Z7jk£tiX\i*Z> X 5 9 ±}£co J: 5 4c 

St5iid5"CSfc. ft*3, 192cd/m 2 
trfeO, 3^ h7^ hJ£|-±35:lT*£>o?t 0 

[0 0 4 7] >Wb\ ±jS©jtJt«-Ctt, (iTttt^ff^L 
fc2feOd^7>r/u^ 1, 5co(i7 , c;^7^]^^li'(t:L-C^ 
— SE^*&^*£lw*3i^-t, ?KA'<*^2ia>4S- 

Z-tic<Dmyt7 ^ /VJ* i , 5 <n\i^1Tin,i)^J5<offi%Mtti* 

[0 0 4 8] ±5IS^)StJfio»IB^*5^-cli, 
«A/^/U21-Jc9ftR«tt?Bt4 Srffl i ^-C i 3fi0l«tt 

ftfif'-f ^ ^ ^ -Y *5 ^ r t IrHS^o S»** s » & ^ ^> - fc 

[0 0 4 9 ] kZ*>X\ 18(7)^5 4^11^7-^ 
Ztlfo^ZkiZfj;*) % ifi^](Z)®t'IW^I/\ ceo 

m#\ztvxftm*tcisiax*>z 9 zzx% ±&<d£? 

[0 0 5 0] i8(7)^^iNft~ h(i_h^co^ 1 (7^^M 
0JB»c*s«tS^y^9W h22^»*afc»K4^<-*^21 
8C<tS*^«IBi:^H«S:^LTi^, H8(a) t-^^ 

T\ — Sg^flJEcoRl^nfi-1^^7 U'-^<^M*6B*,S^|rI 

2 . 8msSiS^.feA* 6 o T * ^m<7) 2 . 8ms«0»IPfltC 

[0 0 5 1] CCO J: 5 4#^{-*^, IH 8(b) (OT^nt 
^*ffiT-*fct»*tciij**SjS*r-r5#IWtt 1 f77 
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U — J*CD l/2T'L^4^o l^ot, HI 8 (a) i^^tlt 

y$ ?4 h22W*JffijaaP(*lPlJi1"5*s, ^<7)7^/U7 

[0 0 5 2] ^<^J:5ftH«S:*ft-rSfc«){w, *38W 
fctloK±i:»«L, «»^/^2l^O 

[0053] *-r«ajwot^-cRfH-*"6o h 9 

ftttlfcR 6 £: ?&fii / /U2 1 <Z> 7 >T > ^ [Si fi o X ffi ft ^ 
-f/^-e*«ro*S«*»3t*«(l) 22i -38*««(4) 
224 LEDTU-T 7 ^^tbtC^j-iCU-CLE 

DT U^/d 3/^71—74^4 55-fiJLri/^o # LEDT U 
-r^o > y ^7l~74- ; ?:ix^ix{c:^>^< ^t>-ofo, JL 
of^^co^, ft. #(75 LED^*tLT*5 0, 
(1) 221 fit LEDT y^7itcj: 9, »3tffl«(2) 

222 fl LEDTi^-f ^ny^72{d«t9, 3S5fcHB*S!c(3) 223 
tt LEDT U^^P y^73t-«t 9 • 3§3fc1B«t(4) 224 fi L 
EOT u^f :/n y-^.74^ J: 9 **t-t*n»3t«l»*ix*c 
[0 0 5 4] ::<£> J; 5 f£s<*/# 94 h 22£rflf;tfc*&<0 

[0 0 5 5] HIlO^^^tLT^^i: 5 «w, /U2l 
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So J:9**W^«, '<y*7>T H22^«#W*221 K 

*tit-rstt4^^/u2i^*9-f ^ s *a*nr^-5»3iui 

K^TI* LEDT u-fi/o j/^71*:*5te*-e-, «*««c 
222 l£MJ&1r&m&'<*/l>2i<D&7'( ^Mc5nT^ 
SJHM^*5^-Crt LEDT U^^d 7^72*^$^ M 
*1»Jffc223 ^at/C-rSiK*^*^!^*^^ ^a**** 
ftT^5#!Mt£*i^TI* LEDT K^p y^73«:»** 
it\ 3S3t««224 t^^e^^^/^ico^^-f^^ 
^SSftT^SJffiMtCfc^Ttt LEDTW^p ^/^74ar 

[0 0 5 6 ] ^oT. fetx.tf*. IK. W^^i^^^u 
— A<£>»jra£:5.6ms , SMI'<*/U21^ (T^— 
W**£&*MS:*2.8ids cr Lfc»frtwtt. #M*nl«22 
1 -224 W-?? U"-Arttw*5*ta**«FMtt 3.5msT* 
J:t^crtc^i9, 12 8 t£^£;ft,T^ 5. emstwtfc: 
LT62.5%(cM^T-#5o Mt^f^, B»«*J*tt3 

7.5%«tti-«wfcj&SBrtB^.nc6o w<ob£, ffis^^/^2 

>f h22^^^^a B s^^^/^21^^®^^ltLr^S6^., 

/U2 1 CO frjfilR tmWfi#te X'tbZM m *i 
^T, h22dStB*TUr^6«IBBd s *< #6 

[0 0 5 7] '<y*?4 V22<0&ftm&&ftWi\^1£9& 
[0 0 5 8] 
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